
c.
! O

&to . 43. 1914.

'imiitutt, (puera

A Note on the Eff^tfi p^ jW the

Rinderpest Immune Bodies

BY

MAJOR J. D. E. HOLMES, C.I.E., M A. D.Sc., M.R.C.V.S.,
Imperial Bateriologist, Muktesar Laboratory.

Price annas 2 or 3d,



Publications of the Imperial Department of Agriculture in India.

To be bad from

.

The Office of the Agricultural Adviser to the Government of India, Pusa, Bihar, and from the

foil owing Agents ;r—

1. Thacker, Spink & Co., Calcutta.

2. W. Newman & Co., Calcutta.

3. Rai M. C. Sarkar
^

Bahadur & Sons,

Calcutta,

4* Higginbothams Ltd., Madras,

6. Thompson & Co., Madras.

6. D. B. Taraporevala, Sons & Co., Bombay,
7. Thacker & Co., Bombay.
8. Sundur Pandurung, Bombay.
9. Rai Sahib M. Gulab Singh & Sons, Lahore,

10. Manager, Educational Book Depdt, Nr^pur.

Annual Report of the Imperial Department of Agriculture in India for the year 1904-05. Price,

As. 12 or Is. 2(i. {Out of'print)

Report of the Imperial Department of Agriculture in India for the years 1905-06 and 1900-07.

Price, As, 6 or Td.

Report on the Progress of Agriculture in India for 1907-09. Price, As. 6 or 7i.

Report on the Progress of Agriculture in India for 1909-10. Price, As. 6 or 7tf.

Report on the Progress of Agriculture in India for 1910-11. Price, As. 12 or l^. Zd,{Out of print,)

Report on the Progress of Agriculture in India for 1911-12. Price, As. 6 or 7f?.

Report on the Progress of Agriculture in India for 1912-13. Price, As. 8 or 9i.

Report of the Agricultural Research Institute and College, Pusa (including the Report of the

Imperial Cotton Specialist), for 1907-09. Price, As. 4 or ^d.

Report of the Agricultural Research Institute and College, Pusa (including the Report of the

Imperial Cotton Specialist), for 1909-10. Price, As. 4 or hd.

Report of the Agricultural Research Institute and College, Pusa (including the Report of the

Imperial Cotton Specialist), for 1910-11. Price, As. 6 or 7d.

Report of the Agricultural Research Institute and College, Pusa (including the Report of the

Imperial Cotton Specialist), for 1911-12. Price, As. 6 or *Jd.

Report of the Agricultural Research Institute and College, Pusa (including the Report of the

Imperial Cotton Specialist), for 1912-13. Price As. 7 or %d.

Proceedings of the Board of Agriculture in India held at Pusa on the 6th January 1905 and
following days (with Appendices). Price, As. 8 or 9

Proceedings of the Board of Agriculture in India held at Pusa on the I5th January 1906 and

following days (with Appendices). Price, As, 12 or 1^. 2d,

Proceedings of the Board of Agriculture in India held at Cawnpur on the 18th February 1907 and

following days (with Appendices). Price, Re. 1-2 or Is. Qd.

Proceedings of the Board of Agriculture in India held at Pusa on the 17th February 1908 and

following days (with Appendices). Price, As. 8 or 9<f.

Proceedings of the Board of Agriculture in India held at Nagpur on the loth February 1909 and

following days (with Appendices). Price, As. 8 or 9d.

Proceedings of the Board of Agriculture in India held at Pusa on the 21st February 1910 and

following days (with Appendices). Price, As. 8 or Qd.

Proceedings of the Board of Agriculture in India held at Pusa on the 20th November 1911 and

following days (with Appendices). Price, As. 10 or I5 . {Out of print.)

Proceedings of the Board of Agriculture in India held at Coimbatore on the 8th December 1913 and

following days (with Appendices). Price, Re. 1-2-0 or Ij, 9i.

Standard Curriculum for Provincial Agricultural Colleges as recommended by the Board of Agri-

culture, 1908. Price, As. 4 or 5<i.

The Agricultural Journal of India. [A Quarterly Journal dealing with subjects connected

with agricultural economics, field and garden crops, economic plants and fruits, soils, manures,

methods of cultivation, irrigation, climatic conditions, insect pests, fungus diseases, co-opera-

tive credit, agricultural cattle, farm implements and other agricultural matters in India.

Illustrations, including coloured plates, form a prominent feature of the Journal. It is

edited by the Agricultural Adviser to the Government of India assisted by an Advisory

Committee of the staff of the Agricultural Research Institute, Pusa.] Annual sulscriptiout

Rs. 6 or 8«. 64., including postage. Single copy, Rs, 2 or 3 Shillings.

[continued on page Hi

[iia



9^0 . 43 1914

il5rtcuP(utaf (^e^eavc^ (puera

A Note on the Effect of Heat on the

Rinderpest Immune Bodies

BY
“ '

MAJOR J. D. E. HOLMES, C.I.E, M.A, D.Sc., M.R.C.V.S.,

Imperial Bacteriologist Muktesar Laboratory.

CALCUTTA
SUPERINTENDENT GOVERNMENT PRINTING, INDIA

1914



AGENTS FOR THE SALE OF BOOKS

PUBLISHED BY THE

Superintendent Government Printing, India, Calcutta.

IN THE UNITED KINGDOM,

Constable & Co,, 10, Orange Street, Leicester

Square, London, W.C.

Kegan Paul, Trench Triibner & Co., 68-74,

Carter Lane, E.C.

Bernard Quaritch, 11, Grafton Street, New
Bond Street, London, W.

P. S. King & Son, 2 & 4, Great Smith Street,

Westminster, London, S.W.

H. S, King & Co., 65, Cornhill, E. C., and

9, Pall Mall, London, W.

Grindlay & Co., 54, Parliament Street,

London, S.W.

W. Thacker & Co,, 2, Creed Lane, London,
E.C.

Luzac & Co., 46, Great Russell Street,

London, W.C.

T. Fisher Unwin, 1, Adelphi Terrace, London,
W.C.

B. H. Blackwell, 50 & 51, Broad Street,

Oxford.

Deighton, Bell & Co., Cambridge.

Oliver & Boyd, Tweeddale Court, Edinburgh.

E. Ponsonby, Limited, 116, Grafton Street,

Dublin.

ON THE CONTINENT.

Ernest Leroux, 28, Rue Bonaparte, Paris. I
Martinus Nijhoff, The Hague, Holland.

IN INDIA AND CEYLON.

Thacker, Spink & Co., Calcutta and Simla.

Newman & Co., Calcutta.

R. Cambray & Co., Calcutta.

S. K. Lahiri & Co., Calcutta.

B. Banerjee & Co., Calcutta.

Rai M. C. Sircar Bahadur & Sons, 75/1/1,
Harrison Road, Calcutta.

The Calcutta School Book and Useful Litera-
ture Society, 309, Bow Bazar Street, Cal-

cutta.

Butterworth & Co. (India), Limited, Calcutta.

The Weldon Library, 18-5, Chowringhee
Road, Calcutta.

Higginbotham & Co., Madras.

Sf. Kalyanarama Iyer & Co., Madras.

G. A. Natesan & Co., Madras.

S. Murthy & Co., Madras.

Thompson & Co., Madras.

Temple & Co., Madras.

Combridge & Co., Madras.

P. R. Rama Iyer & Co., Madras.

Thacker & Co., Ld., Bombay.

A. J. Combridge & Co., Bombay.

D. B. Taraporevala, Sons & Co., Bombay.

Radhabai Atmaram Sagoon, Bombay.

Sunder Pandurang, Bombay.

Gopal Narayan & Co., Bombay.

Ram Chandra Govind & Son, Kalbadevi,
Bombay,

Superintendent, American Baptist Mission
Press, Rangoon.

Rai Sahib M. Gulab Singh & Sons, Mufid-i-
Am Press, Lahore and Calcutta.

N. B. Mathur, Superintendent, Nazir Kanun
Hind Press, Allahabad.

A. Chand & Co., Lahore, Punjab.

S. C. Talukdar, Proprietor, Students and
Company, Cooch Behar.

A. M. & J. Ferguson, Ceylon.



A note on the effect of heat on the

Rinderpest Immune Bodies.

"OINDERPEST anti-serum, when protected from light and kept* at

a temperature under 90°F., maintains its original potency for long

periods (two years).

Certain tests carried out by Lingard showed that serum kept in the

plains of India, when exposed for a length of time to a shade temperature

of over 90°F., deteriorated in potency.

Serum kept in the plains for six and a half months, during which the

maximum shade temperature varied from 78°F. to 126^F., is said to have

lost 40 to 66 per cent, of its protective value.

A sample of serum deposited in Madras for two months, during which

the maximum shade temperature rose to 105-5°, apparentl}^ lost 55 per

cent, of its potency.

Another sample of serum, kept for twenty-six months, in the plains

and exposed to two hot seasons, when the maximum temperature rose

to 108°F., was found to have deteriorated in value by 55 per cent.

The conclusion has, consequently, been arrived at that prolonged

exposure to a shade temperature of over 90°F. is detrimental to Rinder-

pest anti-serum.

In field operations in the plains of India the serum is frequently

exposed for short periods to a high temperature.

In order to ascertain if exposure to a moderately high temperature

for several days or to high temperature for a short period had any detri-

mental effect on the serum the following tests were carried out. Another

object of these experiments was to determine the effect of sterilisation

on the potency of the serum.

The effect of keeping serum at45°C. (113^F ) for seven days.

A quantity of serum (Brew 84) was kept at 45°C. for seven days

after which its protective power was tested on hill cattle.



2 A NOTE ON THE EFEEC^t OF HEAT ON THE

The original potency was fixed at a dose of 90 c. c. per 600 lbs. body

weight for hill cattle.

Two bulls were injected with a quantity of serum at the rate of 90 c. c.

per 600 lbs. body weight and at the same time received an inoculation

of 0’5 c. c. fresh Kinderpest blood.

Bull No. 2078.—Inoculated with 22*20 c. c. serum heated for seven

days at 45°C.+0*5 c. c. defibrinated V. B. from

Bull No. 2073.

5th day . • . 40-9°C.

6th „ . . 40-6°C.

7th . . 40-4°C.

8th „ . . 40-2°C.

10th „ . . 40*5°C. Vesicles.

11th „ . . 39*7°C. Ulcers, diarrhoea.

12th „ . . 38-6°C.

13th „ . . 37*9°C. Ulcers healing, diarrhoea.

14th „ . 38‘2°C. „ „ fseces soft.

15th ,, . . 39-2°C. „ healed up.

24th „ . . Discontinued.

Bull No. 2075.—Inoculated with 22*80 c. c. serum heated for seven

days at 45°C.+0*5 c. c. defibrinated V. B. from
Bull No. 2073.

9 til day .

10th „ .

40*5°C. Vesicles.

40'0°C. „ ulcers, diarrhoea.

11th 38*5°C. Ulcers, diarrhoea.
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The following was the original test of this Brew of serum No. 84.

Serum Testing.

Bull No. 1032. Inoculated with 10-20 c. c. serum-}-0-5 c. c. defibri-

nated V. B. from Bull No. 1005. (36 c. c. per

600 lbs. body weight.)

5th „ . 40-8°C.

6th . 4M°C.

7th „ . 4M°C.

8th . 41-0°C. Vesicles.

9th . 40*7°C. Vesieles and nieers.

10th . 39-8°C. Uleers healing.

11th „ . 39-0°C.

12th „ . Died

Bull No. 1031.—Inoculated with 10-32 c. c. serum+0-5 c. c. defibri-

nated V. B. from Bull No. 1005. (36 c. c. per

600 lbs. body weight.)

4th day.... 40-5°C.

5th „ . 40-7°C.

6th „ . 40-6°C. Fseces soft.

7th „ . 40*5°C. Vesicles, faeces soft.

8th „ . . . . 40-5°C. Ulcers, diarrhoea.

9th . 40-8°C.
9 9 99

10th „ . 37-5°C. Uleers healing.

11th „ . 37*3°C. „ ,, diarrhoea.

12th „ . . . . 36-0°C. ?? V

13th „ . Died.

Bull No. 1033.—Inoculated with 20-52 c. c. serum+0-5 c. c.

defibrinated V. B. from Bull No. 1005. (54 c.

c. per 600 lbs. body weight.)

6th and 7th day 41-0°C.

23rd dcay Discontinued.
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Bull No. 1034.—Inoculated with 22-56 c. c.

defibrinated V. B. from Bull

c. per 600 lbs. body weight.)

serum+0*5 c. c.

No. 1005. (54 c.

4th day . 40-rc.

5th
9 ?

40-4°C.

6th and 7th day 40-6°C.

8th day . 40-5°C.

9th 99 40-6°C.

10th 99 39*7°C. Vesicles.

11th 99 39*8°C. ,, and ulcers.

12th 99 39-0°C. Ulcers.

13th 99 • 39-8°C. ,, healing.

14th 99 • 39*0°C. Ulcers healed up.

23rd „ . Discontinued.

No. 1037.-—Inoculated with 31-50 c. C.+0-5 c. c. defibrinated

V. B. from Bull No. 1005. (108 c. c. per 600 lbs.

body weight.)

4th day . 40*6°C.

5th 99 • 41-5°C.

6th 99 41-3°C.

7th 99 • 41-2°C. Vesicles.

8th 99 41 '2°C. Ulcers.

9th 99 40*8°C.

10th 99 * 40*6°C. ,, healing.

11th 99 40-0°C. „ ,, diarrhoea.

12th 99 • 39-6°C.

13th 99 • 39-8°C.

14tli 99 • 39*8°C. ,, healed up.

23rd 99 • Discontinued.

Bull No. 1036.

4tli-6th day

7th day .

23rd „ .

-Inoculated with 31*86 c. c. serum + 0*5 c. c. defibri-

nated V. B. from Bull No. 1005. (108 c. c. per

600 lbs. body weight.)

40-5°C.

40-0°C.

Discontinued.

The result shows that serum heated to 45°C. (113^ F.) for seven

drijs does not lose any of its protective value.



RINDERPEST IMMUNE BODIES.

The effect of heating serum to 55'C.(131^F.) for one hour.

After heating, the serum was tested on two hill bulls in the usual

methods. The do

body weight.

se of serum used was at the rate of 90 c. c. per 600 lbs.

Bull No. 1098.-—Inoculated with 25*60 c. c. serum heated for 1 hour

at 55°C.-|-0*5 c. c. defibrinated V. B. from Bull

No. 1021. (90 c. c. per 6( 0 lbs. body weight.)

6th day . . 40-2°C.

7th „ . . 40*2°C.

8th ,, . . 40-5°C.

9th „ . . 41'4°C.

10th ,, . 40-3°C. Vesicles.

11th „ . . 39-5°C. Ulcers.

12th „ . 39-6°C. „ healing.

13th „ . . . . 39*4°C. ,, healed up.

17th „ . . . . Uiscontinued.

Bull No. 1105.—Inoculated with 25*60 c. c. serum heated for 1 hour
at 55°C.-fO*5 c. c. defibrinated V. B. from Bull

No. 1021. (90 c. c. per 600 lbs. body weight.)

6th day . . 40-4°C.

8th „ . . 40*0°C.

10th „ . 39*5°C. Vesicles.

11th „ . . 39*4°C. Ulcers.

12th „ . 39*7°C. ,, healing.

13th „ . 39*4°G. ,, liealed up.

17th „ . . . . Uiscontinued.

The following was the original test of this Brew of serum No. 82 :

—

Serum Testing.

Bull No. 577.--Inoculated with 10*62 c. c. serum-|-0*5 c. c. defibri-

nated V. B. from Bull No. 531. (36 c. c. per

600 lbs. body weight.)

5th day . . 40-8°C.

6th „ . 4U0°C.

7th „ . . 41-.3°C.

8th ,, . . 40-6°C.

9th ,, . . 40-8°C. Vesicles.

10th „ . . 40-UC. Ulcers.

11th „ . 40'5°C. Ulcers healing, diarrhoe;

12th „ .

13th „ .

* * • 36.5°C. „
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Bull No. 578.—Inoculated with 12 c. c. serum+0'5 c. c. defibrinated

V. B. from Bull No. 531. (36 c. c. per 600 lbs.

body weight.)

4th day . . 40-0°C.

5th „ . . 40-6^C.

6th . 40-9°C.

, . 7th ?? . 40-6°C.

8th 40*7°C. Vesicles.

9th •
°. 40‘4°C. Ulcers.

10th ?? • . 38'6°C. „ diarrhoea.

nth 99 • . Died.

Bull No. 580.-—Inoculated with 24-84 c. c. serum+0-5 c. c. defibri-

nated V. B. from Bull No. 531. (54 c. c. per

600 lbs. body weight.)

8th and 10th day . . 40*0°C.

17th day.... Discoiitiniied.

Bull No. 582.—Inoculated with 24*84 c. c. serum+0-5 c. c. defibri-

nated V. B. from Bull No. 531. (54 c. c. per

600 lbs. body weight.)

5th day .

6th and 7th day

8th day

9th „ .

17th „ .

. 40*5°C.

. 41-2°C.

. 41*0°C.

. 40-5°C.

Discontinued.

Bull No. 579.—Inoculated with 38*52 c. c. serum-f 0*5 c. c. defibri-

nated V. B. from Bull No. 531. (108 c. c. per

600 lbs. body weight.)

5tli and 7th day . . 40*.5°C.

8th day.... 40-7°C.

9th „ 40-DC.

17th „ . Discontinued.

Bull No. 581.—Inoculated with 39*60 c. c. serum+0*5 c. c. defibri-

nated V. B. from Bull No. 531. (108 c. c. per

600 lbs. body weight.)

No lesions or temperature reaction.

17th day.... Discontinued.

Serum heated to 55°C. {131°F.) jor one hour does not lose any of its

potency.



IIINDERPEST IMMUNE BODIES. 7

The effect of heating serum to 60°C. (140°F.) for 1 hour.

The heated serum was tested on four hill bulls. The dose of serum

used was at the rate of 45 c. c. and 90 c. c. per 600 lbs. body weight.

Bull No. 78.—Inoculated with 13*05 c. c. serum heated for 1 hour

at 60°C.+ 0*5 c. c. defibrinated V. B. from Bull

No. 79. (45 c. c. per 600 lbs. body weight.)

8th day . . 40-4°C.

9th „ . . . . 40*0°C. Vesicles.

10th „ . . 39-5°C.

11th „ . 39*5°C. Ulcers, diarrhoea.

12th „ . 39-0°C. „ healing, slight diarrhoea.

13th „ . . . . 38*1°C. ,, healed up.

18th „ . Discontinued.

Bull No. 77.--Inoculated with 13*80 c. c. serum heated for 1 hour at

60°C.+0*5 c. c. defibrinated V. B. from Bull

No. 79. (45 c. c. per 600 lbs. body weight.)

5th day . . 40-0°C.

6th „ . . 40-0°C.

7th „ . . 40-4°C.

8th ,, . . 40-4°C.

9th „ . . 40-rC. Vesicles.

10th „ . 39'2°C. ,, ulcers, slight diarrhoea.

11th „ . 39’3°C. Ulcers healing.

12th „ . . 38-4°C. „ healed up.

18th ,, . . . . Discontinued.

Bull No. 61.—-Inoculated with 27*15 c. c. serum heated for 1 hour at

60°C.+0*5 c. c. defibrinated V. B. from Bull

No. 34. (90 c. c. per 600 lbs. body weight.)

6th day . . 40-5°C.

7th „ . . 40-0°C.

17th „ . . . . Discontinued.

Bull No. 72.—Inoculated with 28*50 c. c. serum heated for 1 hour at

60°C.+ 0*5 c. c. defibrinated V. B. from Bull

No. 34. (90 c. c. per 600 lbs. body weight.)

Gth day .

7th „ .

17th „ .

40-0°C.

40-5°C.

Discontinued.
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The following was the original test of this Brew of serum No. 86 :

—

Serum Testing.

Bull No. 1.—Inoculated with 12*66 c. c. serum+0*5 c. c. defibrinated

V. B. from Bull No. 4. (36 c. c. per 600 lbs.

body weight.)

6th day.... 40*0°C.

7th „ . 40-l°C.

9th and 10th day . 40-0°C.

21st day.... Discontinued.

No. 5.—Inoculated with 12*66 c. c. serum+0*5 c. c. defibrinated

V. B. from Bull No. 4. (36 c. c. per 600 lbs. body

weight).
-

4th day.... 40-3°C.

5th „ . 40-7°C.

6th „ . 41-0°C.

7th „ . 40-9°C.

8th . 40'6°C.

9th „ . 40*4°C. Vesicles.

10th „ . 40‘5°C. „ diarrhoea.

11th „ . 40-0°C. ,, ulcers.

12th „ . 39-0°C. Ulcers healing.

13th „ . 38-9°C. „ „ diarrhoea.

14th „ . 38-5°C.

15th . 38-2°C.

16th . 37-6°C.

17th „ . . . 38-8°C.

21st „ . Discontinued.

. No. 6.—Inoculated with 22*08 c. c. serum+0*5 c. c. defibrinated

V. B. from Bull No. 4. (54 c. c. per 600 lbs. body

weight.)

7th day.... 40-l°C.

11th „ . 39-0°C. Vesieles.

12th „ . 39’6°C. Ulcers.

13th „ . 39*1°C. „ healing.

l4th „ . 40*0°C. ,, healed up.

21st Discontinued.
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Bul] No. 15.—Inoculated with 25*56 c. c. semni+0*5 c. c. defibrinated

V. B. from Bull No. 4. (54 c. c. per 600 lbs. body
weight.)

7th-10thday . . . 40-0°C.

21st day .... Discontinued.

Bull No. 19.—Inoculated with 37*98 c. c. serum+0*5 c. c. defibri-

nated V. B. from Bull No. 4. (108 c. c. per 600'

lbs. body weight.)

9tli-lltli day . . . 40*0°C.

21st day.... Discontinued.

Bull No. 24.—Inoculated with 38*70 c. c. serumd-0*5 c. c. defibri-

nated V. B. from Bull No. 4. (108 c. c. per

600 lbs. body weight.)

6th-7tli day . . . 40*0°C.

8th day.... 40*4°C.

9th „ . . . . 40-3°C.

21st . . . . Discontinued.

A serum heated to 60^C. (140°F.) for one hour retains its original

potency.

Conclusions.

The results of these tests are in support of the conclusion that Rinder-

pest anti-serum does not become altered in potency by a short exposure

to a high temperature
;
also that the sterilisation of this serum can be

accomplished without any detriment to the value of the serum.

The results are also of a further interest inasmuch as they show that

the action of the Rinderpest anti-serum is not dependent on a comple-

ment contained in itself.

The experiments of Pfeiffer demonstrated that a serum was inacti-

vated by heating to 55°C. and that inactivated serum did not kill or

dissolve the bacilli against which it was prepared. It was necessary to

add fresh complement obtained from the serum of a healthy animal in

order to restore the destructive action.

Immune bodies are not altered by exposure to a temperature of

60-65°C. for a period of an hour whereas the complement of serum is

destroyed by heating to 55°C. for half an hour.

The Rinderpest serum evidently obtains a suitable complement in

the body of injected cattle.
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The experiments of Todd and White ^ on the haemolysin of the ox

showed that though a suitable complement for the haemolytic immune
serum could not be demonstrated in vitro, from the serum it was actually

present in the animal body.

They found that the isolysin present in 'the serum of the immune
cattle did not act with the complement free in the blood of these cattle

but appeared to require a foreign complement. This is not in accord-

ance with what was found by Ehrlich and Morgenroth^ in their investi-

gation with isolytic goat sera. In the case of the goat the injection of

the animal with the corpuscles of another individual gives rise to an

isolysin which acting in conjunction with the complement normally

present in the serum of the goat causes the solution of the corpuscles.

Todd and White, however, were able to demonstrate that although

the isolysin did not act with the complement present in ox serum, a

suitable complement does exist elsewhere in the body.

Fresh immune serum which showed no reaction on ox corpuscles in

vitro unless foreign complement were added was injected into a bull.

One litre of the serum was injected intravenously and a few hours

after the injection the urine was very darkly haemoglobin stained, show-

ing that a suitable complement had been forthcoming.

1 Todd and White. On the Hseniolytic Immune Isolysins of the Ox and their rela-

tion to the question of Individuality and Blood Pi-elationship. Journal of Hiiqiene, Vol.

JX, 1910, pp. 185—195.
2 Ehrlich and Morgenroth. Studies on Haemolysis.
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PARALYSIS OF THE UNGUAL PHALANX OF
THE THUMB FROM SPONTANEOUS

RUPTURE OF THE EXTENSOR
POLLICIS LONGUS

THE SO-CALLED DRUMMEr's PALSY

J. RAMSAY HUNT, M.D.
Consulting Neurologist, New York Neurological Institute

NEW YORK

The structure of tendons represents so perfect a

combination of strength and elasticity that rupture

under normal conditions is practically impossible.

When such accidents occur as the result of violent

strains, either the muscle tears or the periosteal

insertion of the tendon gives way, often carrying with

it a fragment of the subjacent bone.

Before a rupture of the tendon itself takes place,

it must first have been weakened by disease, the result-

ing degenerative changes rendering it incapable of

bearing the normal strain of muscular action. For
example, the long head of the biceps may rupture

after the tendon structure has first been weakened by
inflammatory changes secondary to an arthritis of the

shoulder joint.

The particular accident which is the subject of this

paper is an extensor paralysis of the distal phalanx
of the thumb from spontaneous rupture of the tendon
of the extensor pollicis longus. The afifection is evi-

dently rare, and the case which is herein described is

the only one which has ever come under my observa-
tion, nor am I aware of any contributions to this sub-

ject in American literature. Most of the observations
are of German origin, and more especially the medical
reports of the German army for reasons which will be
referred to later.

REPORT OF CASE

History .—The patient, a tailor, aged 31, devotes from ten

to twelve hours each day to his occupation, and much of this



time is spent in sewing with a coarse, heavy needle. In addi-
tion he also uses an iron in pressing clothes. He is very
insistent that there was no warning pain or discomfort in

the affected thumb previous to the onset of the paralysis,

which occurred in the following manner :

Oct. 25, 1914, after a day’s work, he was preparing to leave

the shop, and inserted his right hand in the trousers pocket
searching for some object, twisting and turning the hand;
about as one does when trying to explore its various angles

Fig. 1 (Case 1).—Rupture of the tendon of the extensor polHcis

longus. Note the isolated extensor paralysis of the ungual phalnax of

the thumb. Below is a normal hand showing the thumb in full exten-

sion.

and recesses. While doing this he was suddenly seized with

a sharp and very severe pain over the posterior surface of the

wrist on its radial side, and the back of the first metacarpal

bone. On removing his hand from the pocket he was quite

unable to extend the end phalanx of the thumb, while flexion

could be readily performed. He had great pain over the

dorsal surface of the hand and first metacarpal bone which

continued for several days, and this region was very sore and

sensitive to the touch for a fortnight. Since the accident he
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has been unable to use the needle and pursue his accustomed
calling. In addition to pain and tenderness, there was also

some swelling in the same region.

Examination.—Dec. 1, 1914, there was a complete isolated

paralysis of the extensor of the end phalanx of the right

thumb (Figs. 1 and 2). The patient could flex quite strongly

this segment of the thumb, but there was not the slightest

power of extension. In contrast to this, there was very fair

ability to extend the basal phalanx of the thumb as well as

the first metacarpal bone. All the other movements of the

hand and fingers were perfectly normal in every way. The
paralysis and disability were strictly limited to the distribu-

tion of the extensor pollicis longus muscle or, as it is some-
times termed in our anatomic nomenclature, the extensor

secundi internodii pollicis.

When the tendons on the dorsal surface of the thumb were
rendered prominent by strong extension, the normal prom-
inence of the extensor pollicis longus was found to be absent.

This tendon, as is well known, forms the ulnar border of that

small triangular space which the early anatomists termed the

snuff-box. The radial border of the so-called snuff-box or

tabatiere is formed by the tendons of the extensors of the

basal phalanx and the metacarpal bone of the thumb, which
emerge together in this region from a groove in the styloid

process of the radius. The prominence of this tendon and the

absence of the long extensor are well shown in Figure 2.

If the finger was drawn along the course of the long

extensor of the thumb, there became palpable just below the

posterior annular ligament a small, movable, rounded swelling

which was still slightly sensitive to pressure. This nodule

corresponds to the distal end of the ruptured tendon. The
proximal end was not palpable.

Electrical examination failed to elicit any kind of response

in the extensor pollicis longus muscle. Reactions of all the

other muscles of the hand and forearm were normal. There
were no reactions of degeneration. The sensations of the

hand were normal, and a careful general neurologic examina-
tion showed normal pupillary, tendon and skin reflexes and
normal musculature without evidences of atrophy or fibrilla-

tion. The urine was free from albumin and sugar, and the

visceral examination was negative.

The man was told the nature of the lesion, and a suture of

the severed tendon was recommended, but operative inter-

vention was declined.

COMMENT

This peculiar type of paralysis has been well known
to German military surgeons for a number of years,

under the title of drummer’s paralysis or drummer’s
tendon. In the medical reports of the Prussian army,
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extending from 1870 to 1904, von Wurthenaid col-

lected sixty-two cases, all occurring in drummers. The
condition is the result of a chronic tenosynovitis

induced by a peculiar method of holding and using the

left drumstick, which causes mechanical irritation of

the long extensor tendon of the thumb as it emerges
from its special compartment in the posterior annular

ligament of the wrist. This in time causes pathologic

alterations in the tendon and its sheath, and eventually

rupture takes place, either during a paroxysm of drum-
ming or more rarely quite spontaneously. It is said

that the affection occurs usually in beginners and
exclusively on the left side.

It may be assumed that the same mechanism and
pathologic consequences were involved in the case of

the tailor which is reported above. The fact that there

was no warning pain has been observed in other cases

and does not exclude previous weakening of the ten-

don at its site of rupture below the annular ligament.

In a few of the cases, microscopic studies of the

diseased ends of the severed tendons have shown
hyaline swelling, necrosis and separation of the tendon

fibers.

The symptomatology is essentially the same in all of

the cases, namely, a sudden paralysis of the ungual

phalanx of the thumb which may or may not be pre-

ceded by pain or soreness along the course of the ten-

don. The actual rupture may occur quite painlessly ;

but more frequently a sharp, piercing pain is felt over

the back of the wrist, often shooting up into the fore-

arm. The tendon may be swollen and tender, and if

ruptured, a tender, movable nodule is often palpable

just below the annular ligament which corresponds to

the distal stump of the severed tendon.

Electrical stimulation for obvious reasons is without

visible effect on the special extensor movement which
is lost. Although the muscle may respond, its contrac-

tion is not registered by an extension of the ungual

phalanx, owing to the tendon, separation. This fact is

an important one, for if the paralysis were of neural

origin, as is held by some writers, reactions of degen-

eration would be demonstrable.

1. Von Wurthenau: Beitrag zur Trommlerlahmung, Deutsch. mil.-

arztl. Ztschr., 1899, xxvii, 554.
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Another important diagnostic sign is the absence of

the prominence of the extensor pollicis longus tendon

which normally forms the ulnar border of the snuff-

box (Fig. 2). All of the evidence tends to show that

the usual seat of tendon rupture is just after its emer-

gence from beneath the posterior annular ligament.

This has been confirmed in a number of instances by

operation, and the divided tendon found to be the seat

of chronic inflammatory and degenerative changes. In

addition to drummers, isolated instances of its occur-

rence in other occupations have also been recorded,

namely, in a typesetter, a wood-carver, a farmer and in

waiters.

Fig. 2.—Extensor paralysis of the end phalanx of the thumb. Observe
the absence at the wrist of its long extensor tendon, which forms the

ulnar margin of the snuff box. The tendon of the extensor brevis

pollicis stands out prominently. Below is a normal hand for com-
parison.

In Duplay’s^ case, reported in 1876, which appears
to be the earliest description of the condition, it had
occurred in a cane-maker.
Of special interest are those traumatic cases in

which rupture of the tendon has followed some weeks
after fracture of the radius at the wrist, the tendon
having suffered injury at the time of the accident, but
rupture not taking place until after the fracture had
healed and the function of the hand was restored. In
other cases, rupture of the tendon has followed strain-

ing injuries, such as a backward fall on the hand.

2. Duplay: Rupture sous-cutanee du tendon du long extenseur du
pouce, au niveau de la tabatiere anatomique, Bull, et Mem. de la Soc.
de Chir. de Paris, 1876, ii, 788.
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The indications for treatment are very clear. If

the condition is seen immediately after rupture has

occurred, an effort may be made to effect union by
fixation of the thumb. In older cases and when union

does not take place promptly, the only chance of

restoring function is by uniting the divided tendon by
some method of suture. In some of the cases it has

been impossible to bring the divided ends together

because the distance separating them was so great.

Under these circumstances the proximal end has been

sutured to the tendon of the extensor carpi radialis

(Duplay,^ Schlatter^ and Zur Verth^) or to the

extensor indicis longus (Hager®).

For anatomic reasons, a better functional result

would probably be obtained by suture to one of the

tendons of the thumb, either the extensor ossis meta-

carpi pollicis or the extensor primi internodii pollicis.

It is of interest to add that in drummers, isolated

paralysis of the flexor of the ungual phalanx may also

occur, caused by paralysis of the function of the flexor

longus pollicis. This occurs, however, much less fre-

quently than the extensor type, and is attributed to a

faulty method of hooking the end of the thumb over

the end of the drumstick to prevent its slipping from
the hand. It is like the extensor palsy, a tendon dis-

ease, a chronic tenosynovitis with consecutive fragilitas

tendinum and rupture. In von Zander’s® series, there

were twenty-three cases of the extensor and only three

of flexor palsy of the end phalanx of the thumb.

The reasons for excluding a neural origin of these

extensor palsies of the thumb are : the acute onset of

the paralysis and the associated symptoms of teno-

synovitis below the posterior annular ligament
;

evi-

dences of rupture of the tendon either by palpation of

the nodular enlargement of the distal end or by actual

demonstration at operation, and the total absence of

electrical responses in the extensor pollicis longus,

either normal or degenerative. An additional argument
against the neural theory is to be found in the joint

innervation of the extensor pollicis longus and exten-

3. Schlatter: Siibkutane Sehnenzerreissung an den Fingern, Deutsch.
Ztschr. f. Chin, 1907, xci, 317.

4. Zur Verth: Ueber spontane Zerreissung der Sehne des langen

Dammen streckers, Deutsch. Ztschr. f. Chir., 1909 cii, 569.

5. Hager: Pathogenese und Behandlung der spontanen Sehnen rup*

tur, Berl. klin. Wchnschr., 1886, xxiii, 360.

6. Von Zander: Trommlerlahmung, Inaug. Dissert., Berlin, 1891.
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sor indicis from a single small branch of the posterior

interosseous nerve, which would render isolated par-

alysis of the one without the other, on anatomic
grounds, very improbable.

CONCLUSION

It may be said that the extensor paralysis of the end
phalanx of the thumb is a very rare affection. It

results from rupture of the tendon of the extensor

pollicis longus as it emerges from beneath the posterior

annular ligament of the wrist. Trauma and a variety

of occupations have been found to be the cause of this

accident, all of which have tended to induce low-grade
inflammatory and degenerative changes in the tendon,

which predisposes to spontaneous rupture. Drummers
are especially liable to this affection

;
hence the term

“drummer’s palsy.”

If evidences of union do not occur after a brief

period of fixation of the part, function can be restored

only by a tendon operation.

The term “drummer’s palsy” is a poor one and is

misleading, for the reason that the lesion is not neural

and therefore not a true paralysis, nor is the condition

one which is confined solely to drummers.
Therefore, if this term is used, it should be with the

understanding that the affection is one of the tendon
and not of the nerve.

^

20 West Fiftieth Street.
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